Objectives Laparoscopic procedures are being performed in infants and children much more frequently. Nevertheless, there is anxiety about complications resulting from port insertion due to the smaller abdominal cavity in children. Most complications are related to the entry of the first port. In this study, we present our patients who underwent laparoscopy using our modified Veress needle technique. Methods The hospital records of the patients who underwent laparoscopy between 2010 and 2015 were evaluated retrospectively regarding intraoperative and postoperative complications. In all patients, the first port was inserted using our modified Veress needle technique. Results Laparoscopic procedures were performed on 139 patients. There were no major intraoperative or postoperative complications such as visceral or vascular injury in our patients. Only 5 (3.5%) minor complications were determined intraoperatively. Minor intraoperative complications included port dislocation (n = 2), intra-abdominal gas leakage (n = 1), subcutaneous emphysema (n = 1), and abdominal wall bleeding (n = 1). There were no minor complications postoperatively. Conclusion In our technique, the umbilicus is pulled upwards strongly, reducing the risk of intra-abdominal injury.
Introduction
Laparoscopic surgery in the pediatric population has progressed and many pediatric surgeons now perform laparoscopic procedures. This has raised concerns regarding the safety of pediatric laparoscopy. Studies have reported various complication rates [1] [2] [3] [4] . Most complications are related to the insertion of the first port [5] , and there are various methods for doing this. The Open or Hasson technique and Veress needle technique are the most widely used main techniques. Neither of these methods has an advantage in terms of preventing complications [6] .
In this study, we aim to present our patients who underwent laparoscopy using our modified Veress needle technique.
Materials and methods
The hospital records of the patients who underwent laparoscopy between 2010 and 2015 were evaluated retrospectively for intraoperative and postoperative complications. Laparoscopic procedures were performed on 139 patients. In all patients, the first port was inserted using our modified Veress needle technique. The patient demographics and types of laparoscopic access were recorded. Major intraoperative and postoperative complications including visceral or vessel injury, and also minor intraoperative and postoperative complications including port dislocation, intraabdominal gas leakage, subcutaneous emphysema and abdominal wall bleeding were evaluated. The study was approved by the local ethics committee.
In the Veress needle technique, a 5-mm transverse incision including skin and subcutaneous tissue is first made below the umbilicus with a scalpel. Then, the fascia is incised ~ 2-3 mm transversely with scissors. The incised skin, subcutaneous tissue, and fascia are pulled upwards with a towel clamp. The Veress needle is inserted into the abdominal cavity vertically through the fascial defect. Then, pneumoperitoneum is created via the Veress needle. The Veress needle is withdrawn after pneumoperitoneum, and the first port is inserted into the abdominal cavity through the fascial defect ( Fig. 1 ).
Results
In our practice, laparoscopic access was obtained in 139 patients ranging from 37 days to 17 years old (female/ male = 60/79) between 2010 and 2015. The mean age of patients was 109.07 ± 10.45 months. The age distribution curve is given in Fig. 2 . Laparoscopy was performed mostly for exploration of the testes, cholecystectomy, and ovarian pathologies. Table 1 presents the distribution of the laparoscopic accesses.
There were no major intraoperative or postoperative complications such as visceral or vascular injury in our patients. Only 5 (3.5%) minor complications were determined intraoperatively. There were no minor complications postoperatively. Minor complications are listed in Table 2 .
Discussion
Laparoscopic procedures are being performed increasingly in infants and children, and laparoscopy has gained acceptance in pediatric surgery. Laparoscopic operations result in fewer scars, less postoperative pain, and a quicker recovery compared with laparotomy [7] . Nevertheless, surgeons still debate many aspects of laparoscopic surgery [3] . There is concern over complications resulting from port insertion due to the smaller abdominal cavity in children. Nevertheless, studies have shown that the risk of complications is lower Fig. 1 Incised skin, subcutaneous tissue, and fascia are pulled upwards with the umbilicus using a towel clamp. Then, the Veress needle is inserted into the abdominal cavity through the fascial defect The age distribution curve with a confidence of 95%. The mean age of patients was 109.07 ± 10.45 months in laparoscopic surgery than with laparotomy [8] . Despite the safety of laparoscopy, serious injuries to the bowel, bladder, and vascular structures can occur [5, 9] . Most of these injures are related to the placement of the first port [10, 11] . In one study, 83% of vascular injuries, 75% of bowel injuries, and 50% of local hemorrhage injuries occurred at insertion of the first port [12] .
There are different techniques for inserting the first port. Each technique uses different port systems, and all have complication risks [13] . The choice of technique is based on the surgeon's preferences, experimental studies, and the type of surgery. The two techniques usually used in children are the Veress needle technique and Hasson technique.
The Veress needle technique includes insertion of a needle with a spring-loaded obturator into the abdominal cavity via the umbilicus, gas insufflation via this needle, and then port insertion. The Veress technique is used more often in adults. It is especially preferred for scarless abdomens. The Veress needle is inserted into the abdomen above or just below the umbilicus, because this region is the thinnest and least hemorrhagic area of the abdominal wall. The abdominal wall layers are attached to each other at the umbilicus.
The Hasson technique involves an open cut-down or minilaparotomy procedure at the umbilicus. The port is admitted into the peritoneal cavity directly via this incision in the umbilicus. The Hasson technique is preferred in children due to their weak abdominal walls and small abdominal cavities. This technique is also preferred for abdomens with scars. Insertion of the first port with the Hassoun technique takes longer than with the Veress needle technique. In addition, gas leakage and port displacement are more frequent than with the Veress needle technique because the hole used for port entry is larger and more lax [14, 15] . Consequently, the port must be fixed to the abdominal wall with sutures. The risk of extraperitoneal gas insufflation is greater than with the Veress needle technique. This technique is difficult to perform in obese patients.
A Cochrane review that included 17 randomized controlled studies found no advantages of one technique over the other for preventing major complications [6] . We prefer the Veress needle technique, which is used less frequently in pediatric patients, but we use a modified Veress needle technique.
In adult studies, the reported risk of bowel injury is 0.04% and that of vascular injury is 0.02% [5, 11, 12, [16] [17] [18] [19] [20] . In our series, there were no major complications, while minor intraoperative complications included port dislocation (0.7%), intra-abdominal gas leakage (0.7%), subcutaneous emphysema (0.7%), and abdominal wall bleeding (0.7%). The total minor complication rate was only 3.5% in our serial. These minor complications did not cause mortality. An estimated 30-50% of bowel injuries and 13-50% of vascular injuries are not diagnosed intraoperatively, which increases mortality [16] . There were no complications or mortality postoperatively in our series.
In the conventional Veress technique, only the skin is held with a clamp; therefore, the skin and Veress needle can slip from the hand easily, increasing the risk of intra-abdominal injury. If the umbilicus is suspended upwards with all of its layers, as in our technique, then it is safe to enter the abdomen with a Veress needle. Thus, insertion of the Veress needle is easier and safer with our modified technique, compared with the conventional Veress technique. In addition, suspending the umbilicus allows insertion of the Veress needle at a 90° angle. This is important, because most of the injuries with a Veress needle occur due to oblique insertion of the needle.
Conclusion
In conclusion, insertion of the first port is important in pediatric laparoscopy. The choice of technique varies with the surgeon's training, experience, and education, type of surgery, and patient age. In children, surgeons prefer the Hasson technique for avoiding the risk of intra-abdominal injury due to the small abdominal cavity. In our technique, the umbilicus is pulled upwards, which reduces the risk of intra-abdominal injury.
